This is an Open Access article distributed under the terms of the Creative Commons Attribution License, which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited. The sample consisted of 80 infants, 55 full term and 25 preterm, considering the corrected age. All infants who presented any genetic syndrome, neurological lesions, or sensory deficits were excluded from the study. The IRDI and the PREAUT grid, in addition to a semi-structured interview, were used as data collection instruments. The statistical analysis evaluated the degree of agreement between the PREAUT grid and IRDI levels considering the Kappa coefficient agreement. Results: Perfect agreement was observed in the identification of individuals with psychic risk in both protocols at nine months of age, although this identification is due to different phenomena. The frequency of psychic risk in preterm infants was higher (24%) than that in full term infants (20%). Considerable psychic risk was observed in the sample studied (21.25%) at nine months of age. Conclusion: Complete agreement was observed between both protocols in the identification of psychic risk at nine months of age, whose frequency was important in the studied sample.
INTRODUCTION
The identification of developmental and psychic risk from the first months of life has been widely investigated by researchers who consider mother-infant interactions, especially in relation to initial protoconversations such as the use of motherese (1) (2) (3) (4) (5) (6) . They consider these interactions as "catalysts" for communication development, affecting and regulating the arousal and attention of infants, facilitating the perception of speech and understanding of language, especially the communication of affection (5) . In the case of infants who will later develop autism, this preference for the maternal voice is not evidenced, hindering the baby's engagement in the intersubjective relation, possibly for deficits in the subcortical processing of emotion in voice (7) . Even so, parents of these children use motherese even more significantly than parents of typical babies (1) in an attempt to actively adapt to their children's lack of responsiveness. These results are obtained (6) when analyzing the relationship between infant and adult caregiver behaviors through the Infant Caregiver Behavior Scale (ICSB) and the comparative analysis of family videos of babies who became autistic or developed intellectual disability. Parents of babies who later became autistic over-stimulated their babies.
The observation of this type of limitation in family videos of babies interacting with parents and who were diagnosed as autistic after three years of age guided the formulation of the PREAUT grid (8) . The researchers observed that the third moment of the drive circuit did not take place in either one of the three different drive registers (scopic, oral or invocative) (9) . These signs allowed psychic risk to be identified by the lack of response to motherese. In the most severe cases, there was no gaze contact between the dyad, while in milder cases, the baby did not summon the adult, even though there was a response to the motherese and gaze exchange. The sensitivity of these signs for the identification of autism was confirmed by a study (4) that accompanied 25 children with West syndrome up to 24 months, when they were compared to the results obtained through M-CHAT. The study has shown that PREAUT grid was productive in the identification of babies with risk for autism. A recent study (10) suggests that autism originates in prenatal failure in the development of systems that program timing, serial motor coordination, prospective control of movements, and control of affective regulation of experiences.
In the present study, for those cases with an intermediate score between five and 15 in the PREAUT grid, the hypothesis is that the analysis of the IRDI script can help in understanding risk of a non-autistic nature. The IRDI protocol has been used in Brazilian research (11) to demonstrate a correlation between risk and presence of altered maternal mood (12) ; difficulties with the constitution of the maternal role (13) ; prolongation of breastfeeding and difficulties in food transition (14) ; low speech production between 13 and 16 months (15) ; outcome of language problems (16) (17) (18) and difficulties in the construction of body image (19) . Psychic risk, identified by the IRDI, has also been shown to be associated with socioeconomic, obstetric, demographic and psychosocial factors (20) . These studies confirm the importance of IRDI in the early detection of psychic suffering and in the prevention of changes in child development and the development of severe psychopathologies.
Among the obstetric variables, prematurity is a biological factor that directly affects psychic risk and as such it was chosen as the object of investigation in the present study. Prematurity can affect the conditions of CNS maturation and physical development as a biological risk factor related to psychic and cognitive factors, thus having consequences for child development (21, 22) . In addition, research has sought to highlight the consequences of prematurity on the maturation and development of the baby as opposed to those with gestational age greater than 37 weeks (23) . The present article reports partial results of a study that focuses on the complementarity between the PREAUT grid and IRDI in the identification of the presence of risk in the process of child development and psychic constitution, besides the analysis of prematurity as a risk factor in child development and the process of psychic constitution. The objectives of the present study are to compare the level of statistical agreement between PREAUT grid and IRDI in the identification of risk and to analyze the frequency of psychic risk considering the variable gestational age.
METHODS
This study adopts statistical instruments (24) to present a prospective cohort, since it followed preterm and full term infants between the first three and nine months of life, considering the presence or absence of psychic risk, from the application of the two protocols and the observation of the mother-infant interactive process. The analysis concentrated on the agreement between both protocols at nine months, when psychic risk can be identified consistently. This is because with the three phases analyzed in the IRDI, it is possible to confirm the presence of risk, which depends on the absence of two or more indicators and the persistence of this absence in two or more phases. This script, unlike the PREAUT Signals, does not have a score already indicated in the first phase.
This study is linked to a research project carried out in a Basic Health Unit (BHU) and a University Hospital (UH), located in the Camobi neighborhood of Santa Maria, Rio Grande do Sul. In these two outpatient clinics, infants born preterm and full term were accompanied from one to 24 months.
The research project which encompasses this study was The total sample consisted of 80 babies, 55 of whom were born full term and 25 preterm (with gestational age less than 37 weeks) (25) , which were evaluated in the protocols considering the corrected age. Among the full term babies, there were 29 males and 26 females. Among the infants born preterm, 14 were female and 11 were male.
The size of the initial sample included infants who had completed nine months by the end of the data collection period for the PhD dissertation on which this article is based. All data collection with preterm babies considered the corrected age (22) , calculated with the subtraction of the difference between 40 weeks and gestational age at birth.
The study included all mothers whose full term or preterm infants were less than one month old between August 2014 and May 2015 and were seen at least one of two infant care units: the Newborn Screening sector at the BHU, which receives about 150 newborn babies annually for pediatric follow-up, and the extreme premature follow-up sector of the UH.
All infants with genetic syndromes (Down syndrome, X-fragile, etc.), chronic non-progressive encephalopathy, or sensory deficits such as deafness or visual impairment, were considered not eligible. This exclusion criterion was guaranteed in preterm infants based on the assessment that the follow-up of UH preterm infants performed when they were screened. When suspected to have any sensory or other organic limitations based on the physical assessment by the pediatricians at the BHU, full term infants were referred for medical examination and their data excluded from the sample.
The research did not pose physical or moral risks to the participants, since the tests performed by the team are simple and non-invasive procedures, and can contribute to the early identification of risk for communication and interaction disorders. The only inconvenience was returning to the place of evaluation to participate in filming and answer evaluations and questionnaires. The family members were motivated to participate as the project would observe the development of the children and provide treatment when necessary.
Collection instruments and procedures
The first contact with the babies and their relatives, especially the mother, occurred at the Newborn Screening sector of the BHU and the extreme premature follow-up sector of the UH. At that moment, the mothers received information regarding the objectives and procedures of the study. Next, the Free and Informed Consent Term (FICT) was read to them, including the research objectives, the risks involved, voluntary nature of participation, confidentiality regarding their identity and their right to withdraw from the process at any time during the study. On the same day, the semi-structured interview was conducted with the mother.
Three additional meetings were scheduled in which the dyads were filmed. Their interaction was evaluated using IRDI and the PREAUT grid and a baby data retrieval was performed regarding possible changes in the routine of the baby or family.
The four meetings for data collection took place at: One month of age (first contact, signing of the FICT and semistructured interview); Four months age range or PREAUT and IRDI phase I (between three months and one day and four months and 29 days); Six months age range or IRDI phase II (between five months and one day and six months and 29 days); and Nine months age range or PREAUT and IRDI phase III (between eight months and one day and nine months and 29 days).
During these meetings, the dyad interaction was observed using the IRDI and PREAUT grid. Next, the baby and mother were invited to stay in a quiet room to interact on an EVA rug and the interaction was filmed by two digital cameras, one placed one meter away with a lateral view of the dyad and the other two meters away. The baby was placed sitting in their own chair and the mother facing a mirror behind the baby, allowing the cameras to have a frontal view of the baby and of the maternal reflection in the mirror. Three moments were considered in the first two evaluations (three and six months): three minutes of singing, three minutes of free interaction and three minutes with a toy. At the nine-month evaluation, the baby was sitting on the rug and free to move around. The videodata alowed for the PREAUT and IRDI scores assigned by the researcher to be revised by the main supervisor of the study.
The IRDI results revised in the videodata were recorded as presence or absence of indicators in an Excel bank. In relation to both PREAUT phases, the obtained sum was identified and registered in the same bank. The analysis presented here considered results obtained in IRDI phases I, II and III and those obtained with the PREAUT grid in the nine-month range (eight months and one day to nine months and 29 days).
For the statistical analysis, all infants in the nine-month age group who had absence of at least two indicators of the IRDI script and less than 15 points in the PREAUT grid were classified as at risk. Comparative analysis between the IRDI and the PREAUT grid issues were performed individually for those infants with scores below 15 in the PREAUT grid.
The data-collection instruments were used as described in the following section.
Semi-structured interview
The semi-structured interview script used by the research group in a previous study (20) was adapted for this study in order to capture psychosocial, sociodemographic and obstetric factors. Through questions presented to the mother, the interview obtained psychosocial data, such as gestational planning and family support, obstetric data, such as prenatal procedures, type of delivery and intercurrences, and sociodemographic data, such as age, schooling, marital status, maternal and paternal profession and number of siblings. The interview was conducted in two meetings with the dyads: when the babies were within the age range of four months and when the babies were in the age range of nine months. The interviews were performed on the same occasions in which the PREAUT and IRDI were used with the purpose of verifying changes during the first nine months of the baby's life.
IRDI-clinical indicators of child development risk
The IRDI protocol is composed of 31 indicators during the first 18 months of the child's life to observe the presence of psychic risk or child development problems. It is divided into four phases: Phase I (until four months), Phase II (four to eight months incomplete), Phase III (eight to 12 months incomplete) and Phase IV (12 to 18 months) .
For the present study, IRDI was used in its reduced version, which consists of 18 indicators, 14 of which refer to Phases I, II and III. Its reduced version was used, considering the multifactorial analysis of the multicentric research of the Ministério da Saúde presented at the Escola de Saúde Pública do Rio Grande do Sul (26) . This study evidenced statistically significant relationships between the psychic constitution and the emergence of instrumental aspects of the development of the baby identified in this reduced version.
The 14 indicators allow an evaluation of infants up to the first nine months of life, regarding the presence or absence of risks and, in turn, could verify the presence of difficulties in the development of children concerning subjective constitution. Chart 1 shows the four phases evaluated in IRDI.
The indicators shown in Chart 1 and observed from the mother-baby interaction in the researcher's meetings with the dyad were evaluated and indicated when present or absent.
PREAUT grid
The purpose of the PREAUT grid is to evaluate the closure of the drive circuit, based on the baby's ability to spontaneously engage in synchronized and joyful interactions with the mother. Two signs are evaluated in the intersubjective relation of the mother-baby dyad: Communicative sign 1 (S1) as the baby seeks to be looked at by the mother (or substitute) in the absence of any request from her; and Communicative sign 2 (S2) as the baby tries to provoke a joyful interaction with the mother (or substitute) in the absence of any request from her (27) . Communicative signs were observed firstly in the mother-baby interaction and later in the interaction between the researcher and the dyad. It should be noted that in cases where the mother did not interact with her baby during the evaluation period, the researcher asked her to talk to the baby as she would if they were at home. From the observation of the dyad and subsequent analysis of the videodata, a value was assigned to each answer given to the questions in the PREAUT grid. When the sum was equal to 15, the risk for autism was considered absent, while a score below 15 indicated the presence of risk to be either 
moderate (between five and 14) or serious (less than five). Chart 2 shows the PREAUT grid (28) .
Statistical analysis of the data
The data collected for the 80 babies were transferred to an Excel spreadsheet and recurrently updated according to each of the three evaluated stages of the babies. Then, descriptive statistics were obtained to verify the degree of correspondence between the IRDI and the PREAUT grid in the sample studied, using the kappa concordance coefficient and considering 10% as a level of significance. Each of the PREAUT signs was verified in relation to the 14 indicators considered in the research. These results were interpreted from the following relation of the values of the kappa coefficient (29) :
• Degree of almost perfect agreement = 0.81-1.00;
• Degree of substantial agreement = 0.61-0.80;
• Degree of moderate agreement = 0.41-0.60;
• Degree of regular agreement = 0.21-0.40;
• Degree of small agreement = between 0 and 0.20; and
• Poor agreement degree = 0.
RESULTS
The PREAUT results at four and nine months, used as reference values for comparison with the IRDI are shown in Table 1 .
PREAUT scores equal to or lower than 15 indicate the need for a more detailed evaluation of the baby, since they may indicate a serious risk to development (8) . In this regard, the evaluation of the four month age group demanded attention since 42 infants (52.5%) in the first phase of application presented altered signs. Although full term and preterm infants equally presented signs of immature development before reaching four months of age at the time of the first evaluation, the presence of psychic risk in preterm infants was 11% higher than in those born full term.
The evaluation of the PREAUT grid at nine months, showing a considerable decrease in the number of babies with alterations (21.25%), was more precise due to greater maturity of the babies. In the first phase, there were eight cases (10%) of scores of five or less, and none in the second phase, while the IRDI evaluation detected a higher percentage of babies presenting risk to psychic constitution, but not specific for autism risk, in this second phase. Table 2 shows scores for the IRDI protocol, indicating the absent indicators in babies up to nine months considering gestational age. Longitudinal results along three phases corroborate the hypothesis that the evaluation at nine months allows for a more accurate analysis of infant psychic structuring, considering the results of both protocols. Agreement between IRDI and the PREAUT grid was also found for the scores at four months of age, as shown in Table 3 . The IRDI of phase I presented a kappa coefficient of agreement equal to .775, which is a substantial value in relation to the PREAUT grid evaluated in the same period. The PREAUT 4A sign ("The child looks at the mother (or substitute)" presented a kappa coefficient of agreement equal to .771 in relation to IRDI-7 ("The child reacts (smiles, vocalizes) when the mother or another person is addressing them"), at six-month age range.
A high kappa coefficient of agreement of .744 was also obtained with the IRDI of phase III and the PREAUT grid verified at nine months of age, as shown in Table 4 .
An even higher kappa agreement coefficient (.800) was found between IRDI phase III and PREAUT 2A sign ("The baby seeks to have the mother's (or substitute) attention without any solicitation from her by making noise, or moving while staring at her") and (.777) between PREAUT 2A sign and IRDI-13 ("The child makes cute faces"), both indicators of a third moment of the drive circuit.
Both Tables 3 and 4 show a grid combining PREAUT and IRDI factors. Except for signal 2A, the IRDI (considering the 18-indicator version) and the PREAUT factors demonstrate an insufficient or moderate kappa agreement coefficient. Table 5 illustrates the descriptive analysis of the seventeen subjects who presented signs of risk to psychic constitution at nine months by the IRDI script, considering at least two absent factors, and by the PREAUT grid, considering a score lower than 15. Among the 80 babies involved in the study, only one presented a score equal to five, an indication of autistic psychic risk. In general, intermediate PREAUT scores demonstrate signs of non-autistic psychic risk when compared to absent IRDI.
DISCUSSION
The present research springs from the interest in analyzing any existing complementarity between the PREAUT (28) grid and the IRDI in order to study the capacity of each instrument to evaluate psychic risk and infant development, taking into account the prematurity that may affect these results.
The question that drives this research refers to the extent to which both instruments present similarities and differences and the productivity in using them simultaneously, since the PREAUT grid puts greater emphasis on the risk of progression to autism (8, 30) than the IRDI, which, in turn, concentrates on psychic risk of a broader spectrum (11) (12) (13) (14) (15) (16) (17) (18) (19) (20) . The results presented in this analysis indicate high agreement between the two, especially for the nine-month age group, demonstrating that they indicate psychic risk in a similar way. This confirms the efficacy of both instruments which has been shown in previous studies (4, 8, (11) (12) (13) (14) (15) (16) (17) (18) (19) (20) . In the nine-month age group, all the infants who presented a final sum in the PREAUT grid of less than 15 presented at least two absent indicators in the IRDI script. The results of the kappa concordance coefficient show a high correlation index between the two protocols, suggesting that they are both sensitive to signs of risk in the psychic constitution of babies.
However, the most important thing to note is that when each PREAUT sign was compared to each indicator of the IRDI script in the same phase, the kappa coefficient was low in all cases except for indicator 13 in relation to PREAUT sign 2A. Although each instrument considers different criteria based on psychoanalytical theory, they have both led to similar results in terms of the existence of risk in the process of psychic constitution of the baby. For detection of psychic risk, the age of nine months seems to be the best period due to the high levels of coincidence between both protocols. This age could also be seen as a threshold for a more effective follow-up of the baby in case the baby has not been previously examined. However, in cases of autistic risk, earlier intervention would be more effective ,5-6 as demonstrated by Laznik's clinical reports of infants younger than six months (9, 30) . In the Brazilian Unified Health System, the use of both instruments may be an important support in first year infant healthcare practices.
In line with the literature (21) (22) (23) , the present results indicate that prematurity is a biological factor that directly affects the psyche and mother-child relationship, and thus may have consequences for child development.
Two other key points emerge from the study. The first is that although both instruments capture signs of problems in psychic structuring and child development, they rely on distinct phenomenal signs due to specificities in each instrument. The second point is that both IRDI-13 ("The child makes cute faces") and PREAUT 2A ("The baby seeks the mother's (or substitute) attention without any solicitation by making noise or moving while staring at the mother") demonstrate the third moment of the drive circuit.
The psychoanalytic orientation common to both instruments does not give them diagnostic value, therefore there is a need for an evaluation in transference so that more accurate information about the suffering of child and family can guide the choice of the direction of intervention (19, 20) . Due to their distinct phenomenological nature, complementarity of IRDI and PREAUT grid may be productive in psychic risk detection as intervention scripts in infant healthcare depending on the severity of the psychological suffering existent (8, 19, 26) . The process of psychic constitution is evidenced by the bond established between the caregiver and the baby. For this reason, the PREAUT grid and the IRDI rely on the initial dyad interaction, providing signs that demonstrate the need for a clinical analytical interpretation. Thus, there is a need for careful training of health care professionals to observe psychic constitution so that they understand the difference between risk and diagnosis, as reported by the PREAUT study in France (8) . Nevertheless, insertion of instruments into the health system is not enough, it is necessary to organize teams for early detection and intervention that support the primary care teams (9) .
CONCLUSION
Considering the frequency of psychic risk in a sample of 25 preterm and 55 full term babies, both groups presented significant risk at nine months, demonstrating that the nine-month age range is fundamental for the analysis of psychic risk. Among the 80 babies involved in the study, 17 did not overcome the risk until this age group, as evidenced by both the PREAUT grid and IRDI. In this age group, the agreement between IRDI and PREAUT grid was important, even though different phenomenal factors are considered.
In view of these conclusions, the present study presents certain limitations related to parents' difficulties in participating, since some of them did not understand that such evaluation would be beneficial for early intervention when necessary. The team sought to monitor each baby every six months up to the age of two, both full term and preterm infants, and in cases where they presented signs of risk from the age of nine months, parents were offered one of two intervention possibilities: individual or in a group based on music intervention.
